Salinity is a stress factor affecting the production of crop in many regions. Calcium can reduce Na + transport to shoots in rice. Two greenhouse experiments were conducted in Faculty of Agriculture, Cairo University, Egypt, during 2015 growing season of rice to evaluate the effect of different calcium concentrations on survival percent along with uptake of Na + and Cl -ions by two varieties of rice (Oryza sativa L.) differing in salt-tolerance. The first experiment was undertaken to study the effect of different calcium concentrations on survival percent of IR28 (salt-sensitive) and Nona Bokra (Salttolerant) seedlings which were transferred to salinized nutrient solution containing 0.5% NaCl and a variable calcium concentrations at 4, 40, 100 and 200 ppm; plants were grown up to 40 days. The second experiment investigated the effect of different calcium concentrations on growth, uptake and transport of Na + and Cl -ions in the two rice varieties differing in salt-tolerance. The seedlings were transferred to salinized nutrient solution containing 0.5% NaCl and calcium ion concentrations at two levels, 4 and 40 ppm. Plants were harvested at 0, 1, 3, 5 and 7 days from salinization. The results indicated that the salt-tolerant variety (Nona Bokra) survived for more than 40 days under exposure to 0.5% NaCl when calcium concentration of the culture solution ranged from 40 to 200 ppm Ca ++ . The low calcium ion concentration (4 ppm) depressed the growth of plants at 5 and 7 days after salinization. In Nona Bokra, the shoot had less sodium and Cl than the root. This implies that the salt tolerance of Nona Bokra may be attributed to the restricted translocation of Na + and Cl -from the root to the shoot. Sodium as well as cloride content in the shoot of IR28 was more than twice that of Nona Bokra. An adequate amount of Ca +2 tended to lower the salt injury caused by high levels of salinity in rice plants. The effect of calcium ion on salt tolerance varied greatly between Nona Bokra and IR28 varieties.
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MATERIAL AND METHODS

Experiment (I): Effect of different calcium concentrations on survival percent
The experiment was conducted to elucidate the influence of increasing Ca +2 concentration in the root medium on salt injury, and adverse effects of low Ca +2 concentration on survival of saltsusceptible (IR28) and salt-tolerant (Nona Bokra) varieties in saline culture medium in the green house. IR28 (salt-sensitive) and Nona Bokra (salttolerant) seeds were obtained from the Plant Breeding Department of the International Rice Research Institute. Seeds were surface-sterilized with 0.1% HgCl2 for 5 minutes and washed twice with distilled water and then soaked for 24h in distilled water. The seeds were germinated in petri dishes over three layers of cotton saturated with distilled water. The dishes were then covered and left in the incubator for 48 h at temperature between 28-30 o C. The germinated seeds were raised on a nylon net seedbed floating in 7 liter plastic tray containing nutrient solution (Table 1) . The experiment was conducted in a glasshouse. After 7 days, the seedlings which had grown to three-leaf stage were selected and transplanted into a transferable styrofoam board with 60 holes spaced 2cm apart. One seedling was transplanted into each hole and held in place by a foam. Thirty seedlings per variety were included in each replication; The treatments were replicated three times. After growing in the nutrient solution for one day, the plants were transferred to the nutrient solution containing 0.5% NaCl and different calcium concentration at 4, 40, 100 and 200 ppm, with an initial pH of 6.0 and an electric conductivity of about 10.5 dS/m. The salinized solution were renewed once a week and the pH adjusted to 6.0 every day using 1N NaOH or 1N H2SO4. Also, the electric conductivity was monitored every day. Plants were grown up to 40 days in the salinized solution and the number of surviving plants recorded every day. A plant was judged dead when more than 90% of the area of the last surviving leaf blade had become necrotic and dry.
Experiment (II): Effect of different calcium ion concentrations on uptake of Na + and Cl -ions
The objectives of this experiment was to investigate the role of calcium ion on uptake and transport of Na + and Cl -in two rice varieties differing in salt tolerance. The experiment was conducted, in a similar approach to the first experiment, in the greenhouse, one day after transplanting, the seedlings were transferred to salinized nutrient solution containing 0.5% NaCl and calcium ion concentrations at two levels, 4 and 40 ppm, with an initial pH of 6.0 and an electric conductivity of about 10.2 dS/m. The pH of the salinized nutrient solutions was adjusted to 6.0 every day. Electric conductivity was likewise monitored every day and the salinized nutrient solutions were renewed once a week. Plants were harvested at 0, 1, 3, 5 and 7 days after salinization. After harvest, plants were first washed with tap water several times and then rinsed in deionized distilled water three times and blotted dry. Each plant was divided into shoot and root. Fractions were dried and the dry weights recorded. Then Na and Cl contents of root and shoot were determined using procedures described in AOAC (1990).
Effect of Different Calcium Concentrations in Soil on
The data were statistically analyzed according to the technique of analysis of variance (ANOVA) of randomized complete block design by Sendecor and Cochran (1990).
RESULTS AND DISCUSSION
Survival of seedlings
The results (Fig. 1) showed that the effect of salinity on rice seedlings were dependent on the concentration of calcium in the nutrient solution and the concerned variety. The medium survival percent of the salt-sensitive variety (IR28) was obtained at around 9 days but it was earlier in case of solution of 200 ppm Ca +2 concentration.
Considerable variabilities in the survival of individual plant seedlings were recorded within the variety. Some individual seedlings (less than 10% of the population) survived in excess of 17 days and less than 3% survived in excess of 23 days. The effect of calcium on success of salt-sensitive variety (IR28) was not great.
The salt-tolerant variety (Nona Bokra) survived for more than 40 days under exposure to 0.5% NaCl when the calcium concentration of the culture solution ranged from 40 to 200 ppm Ca +2 (Fig. 1) .
The median survival for this variety at higher concentrations of calcium (40 to 200 ppm) was more than 40 days especially at 40 ppm calcium. However plants exposed to 0.5% NaCl at low calcium concentration (4 ppm) suffered greater damage and the median survival for these plants was 25 days. Among the seedlings there was considerable variability in the survival of individual plants within Nona Bokra variety. After salinization at calcium concentration ranged from 40 to 100 ppm Ca +2 , less than 10% individually died in 23 days and less than 25% at 200 ppm Ca +2 , while at low concentration (4 ppm) less than 10% survived in excess of 35 days. The appropriate concentrations of calcium increased the ability of Nona Bokra variety to withstand the effects of high concentration of sodium chloride. In the presence of adequate concentration of calcium, the plants were able to survive more than 40 days with strong root systems and tiller number. On the other hand, it was observed that the plants grown at low concentration showed necrotic root tips, poor root systems and lower tiller number. However, low calcium concentration had no effect on the survival of IR28, but very high calcium concentration (200 ppm) depressed the survival of both varieties more with IR28 variety than with Nona Bokra.
In 
Root and shoot dry weights
Dry weight of roots and shoots influenced by varying concentration of calcium in the external medium is presented in Tables (2 and 3) . The root and shoot dry weights of IR28 plants did not vary significantly at 4 and 40 ppm calcium concentrations. Although there was an increase in dry weight of shoot and little increase in the dry weight of root. In Nona Bokra variety, root and shoot growth was slow and showed increase in the weight. The low calcium ion concentration (4 ppm), compared to 40 ppm calcium, depressed the growth of plants at 5 and 7 days after salinization. The finding was simi- 
Sodium and chloride uptake and transport
The amount of Na + ions absorbed by the plants in the shoot was higher in IR28 than in Nona Bokra, which explains the susceptibility of IR28 to salinity Tables (4 and 5 ). Additional calcium ion at 40 ppm did not decrease the translocation of Na ion from the root to the shoot in IR28 variety. However, in Nona Bokra variety absorption of Na ion was reduced both in the root and shoot; chloride ion absorption decreased significantly in both varieties Tables (6 and 7) .
These studies indicate generally higher uptake and translocation of Na and Cl in the root and shoot of susceptible variety IR28. Nona Bokra (Tolerant variety) appeared to tolerate high salinity by regulating salt uptake and low Na and Cl accumulation in the shoot. In the presence of inadequate concentrations of calcium, Nona Bokra plants was not greatly effective in excluding sodium and chloride ions. Plants with poor root systems, as a result of inadequate calcium, transfer relatively more quantities of Na + and Cl -ions into the shoot.
Arab Univ. J. Agric. Sci., 25(2), 2017 Although uptake of sodium as well as chloride in the roots of IR28 and Nona Bokra were comparable, the sodium as well as the chloride content in the shoot of IR28 was more than twice that of Nona Bokra. In Nona Bokra, the shoot has less sodium than the root. This implies that the salt tolerance of Nona Bokra may be attributed to the restricted translocation of sodium and chloride from the root to the shoot.
Compared to 4 ppm calcium, 40 ppm calcium has a slight depressing effect on the uptake and translocation of sodium and chloride in both the root and shoot of Nona Bokra as well as a slight improvement in the root and shoot growth. Calcium has no great effect on the growth and uptake of sodium and chloride in IR28.
Arab Univ. J. Agric. Sci., 25(2), 2017
These results partially agree with those of Wu and Wang (2012) who showed that at a high concentration of calcium chloride, rice plants absorbed and translocated relatively more potassium and less sodium than at low concentration of CaCl2.
Results of this study also indicated that the effect of calcium ion on salt tolerance varied greatly between Nona Bokra and IR28.
It cannot be excluded the suggestion that the responses of salt tolerant genotype related to decrease high Na + accumulation in the Young leaves (Nemati et al 2011) . Also, Tester and Davenport (2003) reported that the main mechanism of salt tolerant include reducing uptake into the cytosol of Na + and Cl -, and its sequestration into the apoplast or into the vacuole.
